. Cross-sectional scanning electron microscopy (SEM) images of the PbS QD solid deposited on the SiO2 substrate using the doctor-blade method. The I-V curves measured under dark conditions exhibit a nonlinear behaviour, which is more evident in the TBAI-treated PbS QD solid. This nonlinear behaviour can be nicely fitted using the I-V response [1]:
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where a, b, and m are fitting paramenters. This response is due to the space-charge-limited current (SCLC) effect that ocurs when uncompensated charge carriers are injected into the material, as reported for Si-nanocrystal films [1] . Figure S3 shows this behaviour, and the best fit to the previous SCLC equation yields m = 3.5 for the I-V curves measured in photoconductors with 2-and 5-m channel length (in the 20-mm device, the potential behaviour is practically absent in the measured voltage bias range), and only b is found to decrease with the channel length (b contains the channel length that defines the electric field inside the material). In the presence of traps, part of the injected carriers can be considered as free, and exponent m may be greater than 2, as explained The field-effect mobility measurements give important insight into how the passivation strategy influences the charge-carrier transport in the PbS QD solids, as shown in Figure S4 . The deposition of the PbS QD nanoink on the prefabricated FET devices (from Ossila), also made using the doctor-blade method as described in Section 2.3, resulted in QD-solid formation after ligand exchange, as shown in the inset of Figure S4 (a similar area was deposited onto our fabricated chips).
The field-effect (FET) mobility in the linear regime was determined using the characteristic output curves of the field-effect transistor (FET), given by the plot of drain-source current (IDS) versus gate voltage (VGS) for a given drain voltage (VDS) bias ( Figure S4 ). The output curves can be divided into two regions: the linear region and the saturation region. The slope of the linear region can be used to obtain the charge-carrier mobility using the following equation, valid if chargecarrier mobility is assumed to be temperature-and field-independent:
where L is the channel length (results in Figure S3 correspond to 30 µ m), W (1 mm) is the channel width, and the capacitance of the insulating layer CSiO2 of 300-nm-thick Ossila substrates is 1.15 × 10 −8 F·cm −2 . The drain-source voltage was set at 1V. To ensure field independency, mobility was measured at different channel lengths. The mobility obtained for the PbS-MPA FET devices was around (1-4) × 10 −4 cm 2 ·V −1 s −1 , whereas PbS-TBAI passivated films displayed a carrier mobility of (2-6) × 10 −5 cm 2 ·V −1 s −1 , as represented by the linear fits in Figure S4 (continuous lines). For PbS-TBAI QD solids, we found higher dark conductivity levels than in the case of PbS-MPA (Error! Reference source not found. of the manuscript). The electrical conductivity in a pdoped semiconductor is directly proportional to the hole mobility and the free-hole concentration. Above, we estimated carrier mobilities from FET devices, but they were different by a factor of five, being smaller for TBAI-treated QD solids; hence, the free-hole concentration should be significantly higher in this case with respect to MPA-treated films. From the slope of C −2 (V) curves measured in Schottky-like diodes (glass/ITO/PEDOT/QD solid/Ag) ( Figure S5 ), we can deduce the doping concentration for both TBAI-and MPA-treated PbS QD solids giving rise to the built-in Schottky barriers [2] . Interdigitated photoconductor devices (as the one shown in Figure S7a ) are an alternative to single two-electrode photoconductors or FET detectors, because, in the first case, smaller bias voltages are needed (a factor approximately equal to the number of metal finger pairs) to obtain similar photocurrents. Figure S7b shows the photocurrent as a function of the applied bias recorded under solar AM1 illumination (i.e., an incident density power of 100 mW/cm 2 that gives different collected light in the three devices because of their different active area: 200 and 20-10 µ W in the 20-µm-interdigitated and 20-10-µm-gap photoconductors, respectively). As expected, the photocurrent measured in the interdigitated photoconductor at 10 V was similar (smaller) to that measured at 100 V in the 20-(10)-µm-gap photoconductor. The measured responsivity obtained in the interdigitated photodetector decreased with incident power (Figure S7c ), as previously observed and discussed in the main text for two-electrode photoconductors (Figure 4c ). The absolute value of responsivity in this interdigitated device, 7 mA/W at 10 V, is not far from the value reported in Reference [3] for the same finger gap (40 mA/W at 1 V, with an interdigitated device containing five times as many finger pairs). 
